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Background

Urban kitchen waste?

What is city food waste?

Resources？Garbage？

What cause the problem？

How to solve



Background/status

Kitchen waste in city produced6000Ton／Day

56%produced
by

Food Industry

Kitchen waste：Kitchen waste refers to the kitchen waste and waste oil generated 
during the daily life of the residents and the catering industry.



Discard

Produce

Recycling

Transport

Sort

Treat

High transportation cost

Decrease quality

Scattered

Sort by human
High cost
Low efficency

Landfill

Incineration

Microbial fermentation

Kithen waster
mixed with garbage

Background/status



丢弃

产生

回收

运输

分拣

处理

运输成本较高

餐厨垃圾质量下降

回收地点分散

人工分拣
成本高 效率低

填埋法

焚烧法

微生物发酵

餐厨垃圾与生活垃圾混杂

City kitchen waste is caused by linear system

Any problem is not isolated
The problem of urban kitchen waste arises from modern linear systems
Looking for a solution from the system's point of view can really find the answer t
o the problem of urban food waste

Kitchen process

Territory

Food culture

DietRegulations
City planning

Culture background

Scale of city

Climate

Transportation

Technology
Corp. Management

Anti-corrosion
 measures

Recovery policy

Subsidy system

Labor costs
economic

Policy support

Cash

New Energy Project

New rural policy

Energy type

Recycling Station 
Capital Composition

Food source

研究背景

Background/status



Backgroud／Literature Review

丢弃

产生

回收

运输

分拣

处理

运输成本较高

餐厨垃圾质量下降

回收地点分散

人工分拣
成本高 效率低

填埋法

焚烧法

微生物发酵

餐厨垃圾与生活垃圾混杂

ProduceProduce

DisposeDiscard

Recovery

Sorting

After  Produce

8

15

6

17

Restaurant management and standardization14%

Urban kitchen waste disposal system and policy21%

Treatment technology and method of kitchen waste23%

Classification and recovery of urban kitchen waste32%

17%

83%



丢弃

回收

运输

分拣

处理

Produce

50%

Processing
produced

scrap

50%

Rest
Food
From table

Background/status



Vegetarian TraditionalVS

Small restaurant
Simpler kitchen process

 Higher value of food waste

High oil and salt content
complex Kitchen process 
Food waste fluctuations

Background/scope



Background／scope

systematic design research methods
Aiming at the optimization of the kitchen flow 
for the research base in a vegetarian restaurant
Qualitative and Quantitative Analysis of Kitchen Waste Production
Optimize kitchen processes to achieve "zero emissions"

Discard

Produce

Treat



History and Territory

Background Research
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Chinese diet characteristics

Large differences in diet between North and South

Variety of cooking methods

No uniform standard for cooking methods

Research/History

Sourth North
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Case Analysis

Method for analysis

Energy consumption

Method for analysis



回收

运输

分拣
Case Study
ToolKit and Typical one day



Case Study
Blue Print and Touch Point



Case Analysis

Typical One Day Toolkit

No fine measureToolkit is Not Easy to Use

Blue Print TouchPoint



Case Study



Case Analysis

Enzyme Making

High Energy Cosuming No fully utilize/No associated

Diversified Economic



研究背景
调研

线性系统分析 系统设计

LOHAS
Research and measurement



Obersvation Interview Questionnaire

12h+Observation
Data collect
Process record
Kitchen waster producing

2.5h+Interview
Kitchen process
Kitchen management
Resources waste

25+Questionnaire
Waste sorting
Structure of customer

Research／content



Measurement

Process and record

Produce and sorting

Water usage

Spaial layout

Observation

9:00AM-1:30PM 4:30PM-7:30PMResearch／content



Main responsibility

waste sorting

Water usage

suggestion of management

Interview

Process

9:00AM-10:00PM 2:00PM-3:30PM

Menu&customer

Research／content



About sorting of waste

Questionnaire

Activity acceptance

11:00PM-1:30PM 5:30PM-7:00PMResearch／content



9:30 10:00 11:00 1:30 2:30 4:00 4:30 7:30 9:00

Start

Deliver&Store Prepare Manage

Supplementary /Delivery

Cooking CleaningPrepareCooking

Research／content



Research／Menu



Source of vegetables

Vegetable Market：湖南路农贸市场

The supply of vegetables in Shanghai is of a seasonal nature. 
The green leafy vegetables are completely supplied by Shanghai from January to January.



Vegetable price table



Research／Spatial Layout



Research／Equipment measurement

26.84L7.48L4L7.48L61.5L 3.33L



Further work



1 Introduction

1.1 Research Background Interpretation 4

1.2 Research Object and Scope

1.3 Research Methods 

1.4 Research Framework 

1.5 Research Purpose and Significance

3.1 Method of system design

   3.1.1 Tools and steps of system design

   3.1.2 Methods of describe the system: cycle system 

            and pipe diagram

3.2 The economic benefits assessment of system design

3.3 Summary of this chapter

3 System Design Methodology 
   Research

4 System Design Case Studies 
   and Analysis

4.1 Japanese tramp and waste resources related 

      systems

4.2 Environmental protection enzyme production and 

      the case analysis

4.3 Shanghai street "Shared fridge" sharing food 

      activities

4.4 Internet + renewable resources recovery system

4.5 Summary of this chapter

5 The Lohastime vegetarian 
   restaurant survey data analysis

5.1 The Lohastime vegetarian restaurant after cooking 

      process

5.2 Water resource and vegetarian kitchen waste analysis

5.3 The Lohastime vegetarian restaurant and ecological farm

5.4 The Lohastime vegetarian restaurant after cooking 

       process linear system analysis and Economic assess

       ment

5.5 Summary of this chapter

6 Conclusions and Outlook 

6.1 Conclusion

6.2 Direction for further work

Thanks

References

Systemic DesignLinear System
Research

Background

2 System Design Theory Overview

2.1 The development and characteristics of system  

      design theory

   2.1.1 Thinking paradigm shift: from mechanical 

            determinism to system theory

   2.1.2 The characteristics of the real system: social 

            and cultural system as an example

2.2 Patterns and principles of System design 

2.3 Summary of this chapter



3

6

Systemic DesignLinear System
Research

Background



3

Systemic DesignLinear System
Research

Background



—Japanese Tramp and Waste Resources Related Systems

Territory



—Environmental Enzyme Production And The Case Analysis

Step 1

10 cups of water
Fill 60% of the container

Step 3

Add 3 fresh garbage
Fill 80% of the container

Step 2

Add 1 sugar
= 10% of the water capacity

Step 4

Shut the bottle and 
fermentation 
for 3 months



—Shanghai Street "Shared Fridge" Sharing Food Activities



Business Model

(1) The front organization

-Organization collector

-Organize sysytem

(2) Middle end link

-Cooperation in the recycle bin

-Car to car docking mode

(3) The end of the form

-Combine scrap and waste effectively

-Producers buy credits

—Internet + Renewable Resources Recovery System



Put resturant kitchen waste in the street "Shared fridge" for city tramp

Make resturant kitchen waste into Online to Offline system

Use resturant kitchen waste to make Environmental Enzyme 

Kitchen 
Waste

Environmental Enzyme Shared fridge Online to Offline system



—The Lohastime Vegetarian Restaurant After Cooking Process
      



—The Lohastime Vegetarian Restaurant After Cooking Process
      



—Water Resource  Analysis
      
      



— Vegetarian Kitchen Waste Analysis
      
      



—Linear System Analysis 
      



—Economic Assessment
      
      



The sources of vegetable is instable and have different quality

Resource are not fully recycled

Space layout is unreasonable

1

2

3

4 Regional cooperation is not close

—Problems of Linear System
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Research

Case studies

User

analysis

Concept

generation
Prototype

Future

iteration



Students always line up to buy street 
breakfast, taking them away.

Most foods sold in the morning are 
fried foods, full of oil and calories.

There are variety of street breakfast 
stalls around university. They open 
early everyday to sell food.

hot
wate r

cow
milk

soy
milk

fresh
yogurt

超健康

快
BREAK FAST

Taste a 
Quaker breakfast!

1 . select a breakfast from the men ù

2 . choose to add

3 . join the community
    and meet the School Flower!

 hot water  |  milk  |  soy milk  |  fresh yogur t

品尝早餐

fed up o f
queueing ?

next time book 
your Quaker 
breakfast on-line!

day energy
 活力满分

pure skin
净化肌肤 

build muscle
健身塑形 

weight contro l
保持身形

Choose 
your breakfas t

DAY ENERG Y

WEIGHT CONTROL
oats + dragon fruit

+ strawberries + cinnamo n

low calories | boosting metabolis m

oats + dried bananas 
+ black beans + cranbierries

oats + dark chocolate
+ almonds + dates

BUILD MUSCLE S

PURE SKI N
oats + goji berries

+ mango + blueberries

antioxidant | carotenoids

选择你
的早餐

hyperproteic | high fiber multivitamin | calcium

健身塑形 

保持身形净化肌肤 

 活力满分
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storagefiltration

sin
k

si
nk

ele
ctr
ic c

ooker

soak

wash

 drenche
garbage
waste yard

grey water pipe
sewage treatment works

soak wash wash

mop the floor storage

filtration

natural 
detergent

tap 
water

natural 
detergent

tap 
water

tableware

2nd
grey water

pesticide， v&g waste，
earth，natural detegent

2nd
grey water
natural detegent

3nd
grey water
grease, waste of food,
flavour, natural detegent

3nd
grey water
dust， grease，
natural detegent

1st
grey water

1st
grey water

vegetables
&fruits

vegetables
&fruits

vegetables&fruits waste

vegetables
&fruits

rice，cereal

low quality
kitchen waste

electricity

clean tableware

natural
alkalescence

1st
grey water

natural
alkalescence

1st
grey water

0.1553T

0.09T 0.06T

0.06T

0.12T0.24T

0.29T

0.295T

0.12T

0.12T

0.12T

0.054T

0.0053T

0.0053T

0.0053T

0.15T

31.02KG



0.15T

0.36T

Systemic



Filter unit Recycled water
storage tank

￥200～500 ￥30
￥120

1st recycled water
Wash fruits and vegetables / 
water of washing rice

Soak fruits and vegetables

2nd recycled water

Total ￥350 ~ 600



discount 
dishes

promote the willing 
for reduce waste

help tramps

enhance collaboration
with economy farm

replace chemical detergentenzyme

food 
for tramp

compost





2nd fresh 
fruit&vegetable

1st food waste

3rd kitchen waste

1st fresh
fruit&vegetable

+1350/mon
+450/mon

-960/mon

-60/mon

+1800/mon

discount dishes

enzyme

food for tramp

compost







material flow

economic flow

material flow

economic flow

information flow

global
market

global
 market

vegetables&fruits 
suppliers

vegetables&fruits 
suppliers

Tramp

ecological farm

enzyme

compost
materials

enzyme

dishes

economy

envirnmental way

food

economy

economy economy

economy

economy

economy

economy

economy

Lohas

Lohas

staffs

staffs

resource 
companies

resource 
companies

customers

customers

wasteyard

dishes
kitchen
 waste

Linear

Systemic

vegetables&
fruits 

materials

economy

vegetables&
fruits 

materials

resources

economy
resources

vegetables&
fruits 

materials

economy

vegetables&
fruits 

materials

vegetables&
fruits 

vegetables&
fruits 

plastic
bottles

envirnmental
 way

envirnmental
 way

envirnmental
 way

economyeconomy







staffs of Lohas

enzymes manufactureprovide comtainer buy enzymes and enzyme residues
buy

customer ecological farm

2nd
fresh skin of
 vegetables
 Chinese cabbage waste

scraps of broccoli
skin of tomato， cattor⋯⋯

waterworks

tap
 water

brown 
sugar

global market

plastic container
customer

environmental enzymes enzyme residues

material flow

economic flow

information flow



staffs of Lohas

customer

slice
 materials

find
containers matchweigh check check finish

donate
containers get points buy

packing sell

check  volume 
of container

check match card
get matching

get
point card use points

filling date compare check cards
adjust

mark the price

point card

enzymes 
production card



17L 10L 1KG 3KG

18L 10.8L 1.08KG 3.24KG

19L 11.4L 1.14KG 3.42KG

20L 12L 1.2KG 3.6KG

25L 15L 1.5KG 4.5KG

according this table to match

60% 80% 80%

slice vegetables&
fruits waste

match stir seal

containers and matching

x 0.6x 0.06x 0.18x

1 2 3 4

enzymes manufacture card - main card

check

number check 1 check 2 check 3 check 4 check 5 check 6 check 7 check 8

5

subpackage

6
mark 
the price

sell

7 8

01 17.5.10 17.5.17 17.6.17 17.7.17 17.8.17

if enzymes can’t be made on time,
the check will delay

enzymes manufacture card - main card



filling the check card

check card name

numberdate： -          - 

seal

volunm match
water

： ：
brown sugar waste of v&f

20% space v&f under the
sugar water

1st check

check enzymes and mark

第一次校检的一个星期后

2nd check

swell and air escape

1 week after 1st check

date： -          - 

v&f under the
sugar water

transparent,
show enzymes color,
compare with color right side

膨胀放气

蔬果在糖水下

第一次校检的一个月后

check color

normal add 
brown 
sugar

add 
v&g
waste

date： -          - 

swell and air escape

v&f under the
sugar water

1 month after 1st check

3rd check

膨胀放气

蔬果在糖水下

第一次校检的一个月后

check color

normal add 
brown 
sugar

add 
v&g
waste

date： -          - 

swell and air escape

v&f under the
sugar water

2 month after 1st check

4th check

finish add brown 
sugar

change card change card

add v&g
waste swell and air escape

v&f under the
sugar water

date： -          - 

3 month after 1st check

check color5th check



stick and fix check cardinstalled check card

第一次校检的一个星期后

第二次校检

膨胀放气

蔬果在糖水下

膨胀放气

蔬果在糖水下

膨胀放气

蔬果在糖水下

第一次校检的一个月后

第三次校检 颜色校检

正常颜色 加红糖 加蔬果垃圾

第一次校检的两个月后

第四次校检 颜色校检

正常颜色 加红糖 加蔬果垃圾

第一次校检的二个月后第一次校检的一个月后第一次校检的一个星期后

年 月 日 年 月 日 年 月 日17 05 17 17 06 17 17 07 17



fix check card link
check card

when bottle swell， 
the red part will appear and remind staffs to deflate



乐
活
时
积
分
︻
原
则
︼

按
照
消
费
者
所
捐
赠
的
瓶
子
的
大
小
进
行
积
分
并
标
记

，
当
积
分
累
计
达
到
8
次
时
，
消
费
者
在
店
内
的
任
意

消
费
都
将
享
受
一
定
折
扣
。






